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S U M M A R Y
I n t r o d u c t i o n
À í t e r  a  r h o r t  h i s t o r i c a l  s u r v e , \ -  o f  t h e  c l i n i c a l  a l ; p e c t s  a n d  o Í
t h c  d c v e J o p r r : e n t  o Í  t h e  s u r g i c a l  t h e r a p y  o f  r n i t : ' ; r l  s t c n o s i s ,  t h e
s u b j c c t  o f  t h r s  t h e s i s  - w a s  s t a t e d .
C h a p i - e r  I
. l r .  t l r i s  c h a p t e r  t h e  e t i o l o g v  a n d  p a t h o g e n e s i s  o f  m i t r a l  s Í e r r o s i s
a r e  b r i e f l y  d i s c u s s e d . I n  r r e a r l y  1 0 0 f 0  o f  c a s e s  o í  r h e u . r n a t i c  Í e v e r ,
t h c  h e a r t  i s  a f í e c t e d .  A n  o r g a n i c  v a l v u l a r  l e s i o n  d e v e l o p s  i n  r n c r e
i h a n  h a - l i  o í  t h e s e  p a t i e n t s .  A t t e n t i o n  i s  d r a w n  t o  t h e  o c c u r ï e n c e
o f  a t 1 ' p r c a l  f o r r n s  o f  r h e u r n a t i c  f e v e r .
i n  t h e  d i s c r r s s j o n  o f  t h e  p a t h o g e n e s i s ,  s p e c i a l  a t t e n t i o n  i s  p a i d
r o  t h e  i ' e c e n t  s t u d y  o í  I v { A G A R E Y  w h i c h  d e a l s  w i t h  t h i s  s u b , i  e c t a n d
t o  t h e  a n a t o m i c a l  t y p e s  o f  n . i t r a l  s t e n o s i s  d e s c r i b e d  b y  B R O C K ,
t r , \ l t K " E N  a n c l -  s e v e r a l  o t h e r  a u t h o r s .  T h e s e  a n a t o r n i (  a 1  f o r r n s  a l e
i n r r r o r r a n f  i r r  r . n n n ê - , : ^ -  , . , i r l -  + h ó  c " - ^ i C a l  t r e a t m e n t .  S e v e r e  f O r m S
o í  r r r i t r a l  s t e n o s i s  a r e  a p p a r e n t l y  p r o d u c e d  b y  a  s l i g h t  v a l v u l i t i s ,
w - h e r e a s  m i t r a l  i n s u f í i c i e n c y  u s u a l l y  i s  t h e  r e s u l t  o f  s e v e r e  d a r n a , g e
o f  t i - r e  v a l v u l a r  s t r u c t u r e s .
, \  f a i . r  d e g r e e  o f  s t e n o s i s  r a i s e s  t h e  p r e s s u r e  i n  t h e  l e f t  a u r i c l e
and in  the  pu l rnonary  c i rc r r la t ion ,  wt r i ch  leads  to  hyper t rophy  and
d i l a t a t i o n  o f  t h e  I e f t  a u r i c l e  a n d  t h e  r i g h t  v e n t r i c l e .  S e c o n d a r y
e  h e n . ' p q  i n  í h a  n r r l m n n : r r r  . p q q e l q  : - . l  - ' - '  - -  ' - e t r  I p . r p l n n)  .  ! o r L f  o  o i t u  P a r  E l L L r l y ' r ' a  r t r a J
d u e  t o  t h e  i n c r e a s e d  p r e s s u Í e .  T h e s e  s t r u c t u r a l  c h a n g e s  i n  t h e
p u h r o n a r y  v e s  s e l s ,  e s p e c i a l l y  i n  t h e  a r : t e r i o l e s ,  h a v e  h e r n o d y -
narn ic  consequences ,  and are  an  i rnpor tan t  fac to r  in  de ter rn in ing
t h e  r c s u l t  o f  o p e r a t i v e  t h e r a p y .  A t t e n t i o n  i s  d r a w n  t o  t h e  b r o n c h o -
pu ln ronary  anas tornoses ,  wh ich  pLay  a  par t  in  the  produc t ion  o f
h e r n o p t y s i s .  F i n a l l y  i r e r n o s i d e r o s i s  i s  d i s c u s s e d ,  e s p e c i a l l y  i t s
r  o e n t g  e n o l o g i c  a p p e a r a n c e .
C h a p t e r  I I
T h e  r n o d e r n  k n o w l . e d g e  o I  t h e  c i r c u l a t o r y  d i s t u r b a n c e s  i n  m i t r a ]
s t e n o s i s  i s  d j - s c u s s e d  i n t h i s  c h a p t e r .
T h e  p u l r l o n a r y  ' ' c a p i l l a r y '  p r e s s u r e  ( " P C "  p r e s s u r c r  P C V
p r c s s u r e ,  p u l r n o n a r l  a r t e r y  w e d g e  p r e s s u r e ) ,  d e t e r m i n e d  b y  t h e
t e c h n i q u e  o f  H E L L E M S  e t  a l . ,  g i v e s  a n  i m p r e s s i o n  o f  t h e  p r e s -
s u r c  i n  t h e  l e f t  a u l i c l e .  T h e  ' r P C ' t  c u r v e  s h o w s  c y c l i c  c h a n g e s ,
- w h i c h  a r e  b e l i e v e d  t o  r e f l e c t  t h e  c y c l i c  c h a n g e s  i n  t h e  l e í t  a u r i -
e r r l r r  r r r a c c , r - o  ï -v .  r . r  s e v e r e  s t e n o s i s  ( a p p r o x i r n a t e l y  J .  s c 1 .  c r n )  t h e
p u l r n o n a r y  
" c a p i l l a r y "  p l : e s s u r e  i s  i n c r e a s e d  a t  r e s t .  A t  ' ' P C ' ,
p ressL i Íe  exceer l ing  Z5 rn . r l  Hg pu l rnonary  ederna is  f requent ly
s e e n ,  t h o u g h  e x c e p t i o n s  h a v e  b e e n  d e s c r i b e d .
T h e  p u l m o n e r )  a r t e r y  p r c s s u r e  ( P A P )  i n c r e a s c s  w h e n  t h e  ' P C t
r40
p Í É l s s u r c r  e x c (
p a r a l l e l  o í  L h t
i s  r a i s e d  t o
i n c r e a s e  o f  t h
c r e a s e  o f  p l r h
f f i ^ n a Í \ r  a l i É , Ï
f o u n d  i n  c a s e t
TLr i  s  inc  r  ea  s
ckranges in  t .h t
c  o rnpens a tory
L a r i e s  f r o r n  i
T h e  c a u s e  o í
t u r b a n c e s  o f  ,
rnent ion  the  o
in  puknonary
r i o l a r  r e s i . s t a
exper imenta I
a n C  H E E M S T I
' . l h e  
c a r d i a r
n : r . ' n + l  , ,  < , , h - n
c r  e a s  e d  : l n C  r
The fc r rnul
c l i s c u s s e c i .  ï
r l en t i o i r - , : d .  T l
^ - - - ^ + : ^ - - ; -  i , -y L  d , L r  _ E  r r r  J ' r
E x e l t i o n ,  i
s u r e  a n d  c o n €
do no t  in f ]uen
T h e  r n o s t  i :
t r : a l  s t e n o s i s
, : l i  F f r r  e i  n n  t n
e x e r t i o n .
C h a p t e r  I l
l n  t h i s  c h a l
c u s s e d .  T h i s
T + : ^  ^ - * . . . . ; - 1I L  r O  g D P C L r a r
A  s h o r t  s u r
n i s r r i  o i  t i y s i
. l . , c n n ê ?  i r < 1 r t
r o l r f a r l  i ^  n
r
v a s c u l a r  r e s
r ' ; m  o n f
{ - - ^ . , ê h + l . r
O t h e r  s  e r i ,
ederna,  bo th
v e n t r i c l e ,  a
c o n g e s t e d  l u .
- - ! ^ - -  - - . . ,  L( : r l r r r r d  r l i 4 y  !
í - n r r c l r  r - d  r r
rn  a .n i fe  s ta t io r
. - ^ - . ^ ^ l  L - .  : -(  d u n E u  u y  r r r
r e  c l i n i  c a l  
" , -  
n e c f  s  a n d  o I
^ , ,  ^ f  - ; + - - l  ^ + ^ * ^ ^ ; ^  . . L ^y y  w L  t  r r L t r  o r  - r u r 1 9 D J - ,  t 1 1 g
g e n e s i s  o f  r n i t r a l  s t e n o s i s
c a s e s  o Í  r h e u r n a t i c  Í e v e r ,
a r  Ies ion  deve lops  in  rnore
drawn to  the  occr r r rence
,  s p e c i a l  a t t e n t i o n  i s  p a i d
dea ls  w i th  th is  sub jec t  and
s i s  d e s c r i b e d  b y  B R O C K ,
rese anatolrr ical forr-I . Is are
a l  t rea t rnent .  Severe  {o r rns
c e d  b y  a  s l i g h t  v a l v u l i t i s ,
the  resu l , t  o Í  sever  e  dar r ra ,ge
) r e s s u r e  i n  t h e  I e f t  a u r i c l e
r  leads  to  hyper t rophy  and
' i g h t  v e n t r i c l e .  S e c o n d a r y
parenchyma Í r ray  deve lop
s t ruc tura l  changes in  the
a r t e r i o l e s ,  h a v e  h e r n o d y -
-an t  fac to r  in  de ter rn in ing
n is  d rawn to  the  broncho-
par t  in  the  produc t ion  o f
d i s c u s s e d ,  e s p e c i a l l y  i t s
;o ry  d is tu rbances  in  rn i t ra l
e  ( t t P g r t  p r e s  s u r e ,  p C V
; s u r e ) ,  d e t e r m i n e d  b y  t h e
r i r n p r e s s i o n  o f  t h e  p r e s -
've  shows cyc l i c  chang es ,
changes in  the  le f t  aur i -
p r o x i m a t e l y  I  s q .  c r n )  t h e
: r e a s e d  a t  r e s t .  A t ' r p C ' r
Lary  ederna is  f requent ly
r i b e d .
' )  i n c r e a s e s  w h e n  t h e  r t P C r r
p r e s s u r e  e x c e e d s  1 5  m r n  H g .  I n i t i a l l y  t h i s  i n c r e a s e  i n  p A F  i s  a
p a r a l l e l  o í  t h e  i n c r e a s e c i  P C V  p r e s s u r e .  w h e n  t h e  F C V  p r e s s u r e
i s  r a i s e d  t o  l e v e l s  h i g h e r  | n a n  2 5  r r l m  H g ,  a  m o r e  p r à r r o u n c e d
i n c r e a s e  o f  t h e  P A P  o c c u r s .  T h i s  i s  t h o u g h t  t o  b e  d u À  t o  a n  i n -
c r e a s e  o f  p u l r n o n a r y  v a s c u l a r  r e s i s t a n c e ,  e s p e c i a l l ; z  i n  t h e  p u l _
r r i o n a r y  a r t e r i o l e s .  A n  i n c r e a s e d  a r t e r i o l a r  r e s i s t a n c e  i s  u s u à [ y
f o u n d  i n  c a s e s  o f  s e v e r e  s t e n o s i s ,  t h o u g h  e x c e p t i c n s  r n a y  b e  s e e n .
T t r i s  i n c r e a s e d  r e s i s t a n c e  i s  s u p p o s e d  t o  b e  d u e  t o  a r a t o r n i c a l
changes in  the  ar te r io les ,  o r  spas . ' r  o r  bo th .  I t  i . s  thought  to  be  a
cornpensatory  mechan is rn  wh ich  pro tec ts  the  pu l rnonary  cap i l -
l a r i e s  f r o r n  a  h i g h  h y d r o s t a t i c  p r e s s u r e  a n d  p u L n o n a r y ' e d e . n a .
T h e  c a u s e  o f  t h i s  s p a s m  i s  e s s e n t i a r l y  u n k n o w n .  p o s s i b J . y  d i s -
tu rbances  o f  ven t i la t ion  p l .ay  a  ro le .  rn  th is  connect ion  one shou ld
rnent ion  the  observa t ions  c f  McGREGOR et  a l .  who no t iced  a  fa l l
i n  p u l r n o n a r y  a r t e r i a l  p r e s s u r e  a . n d  d e c r e a s e  o {  p u h : n o n a r y  a r t e -
r i o l a r  r e s i  s t a n c c  a f t e r  b ; - e a t h i n g  o f  l 0 O f o  o x y g . r r ,  
" =  
, v e l - [  a . s  t h e
exper i rnenta l  work  o Í  voN EïJ r t rR and L I I ,JESTR-AND,  DIRí . : j jN
a n d  H E E M S T R A .
' T h e  
c a r d i a c  o u t p u t  i n  s e v e r e  c a s e s  o í  r n i t r a l  s t e r , o s i s  i s  f l e -
quent ly  subnor rna l .  on  exer t ion  i t  i s  us 'a lJ .y  no t  su f f i c ien t ly  in -
c r e a s e d  a n d  r n a y  e v e n  s h o w  a  d e c r e a s e .
The fc r r : rnu las  o í  GoRLIN anc l  GORLIN and DEXTER are  br ie Í i v .
d i s c u s  s e c i .  - r h e  t h e o r e t i c a l  o b j e c t i o n s  a g a i n s t  t h e r r r  a r e  b r i e f l y
r len t io i : red .  The use o f  the  {o r rnu las  appear  to  t re  use íu l  i :o  c l in ica_ l
p ï a t r t i : e  i n  j u d g i n g  t h e  s e v e r i t y  o f  t h e  s t e i r o s i s .
E x e r t i o n ,  e r n o t i o n  a n d  t a c h y c a r d i a s  r n a y  r a i s e  t h e  " p C i l  p r e s -
sure  and consec luent ly  p roduce pu l rnonary  ece i -na .  Theee fac to rs
do no t  in f l ,uence pu l r r ronary  vascr . r la r  resrs tance"
The rnos t  i rnpor tan t  d is tu rbances  in  pu l rno i la rv  func t ions  in  rn i -
t ra l  s ten<- rs is  a re  a  decrease o Í  the  v i tá I  capac i íy ,  i rnpa i r rnent  o {
d i f fus ion ,  and a  decreased r r t i l i za t ion  c ;oe f Í i c ien t  o i  oxygen o '
e x e  r t 1  o n .
C h a p t e r  I I I
I n  t h i s  c h a p t e r  t h e  c l i n i c a l  a s p e c t s  o f  r n i t r a l  s ' c e n o e i s  a r e  d i s . -
c u s s e d .  T h i s  v a l v u l a r  d i s e a s e  i s  r n o r e  í r e q u e n t l y  s e e n  i n  w o r n e n .
I t  i . s  espec ia l l y  seen in  youth  and rn idd le  age.
A  s h o r t  s u r v e y  i s  g i v e n  o f t h e d i f f e r e n t t h e o r i e s  a b o u t t h e r n e c h a -
n i s r '  o í  c i y s p n e a  i '  i n i t r a l  s t e n o s i s .  F a i r  t o  s e r i o u s  e x e r t i o n a l
c iyspnea usua l ly  ind ica tes  a  severe  s ten .os is .  Th is  sy rnp torn  is
re la ted  to  pu l rnonary  engorgernent  and probab lv  to  pu l rnonary
vascu la r  res is tance.  Pat ien ts  ' v i th  a  h igh .  degree o f  pu l rnonaÍy
e n g o r g e r n e n t  a r e  o r t h o p n e i c "  P a r o x y s r n a l  d y s p n e a  a l s o  o c c u r s
f r  eq  u  en t ly  .
o ther  ser ious  d is tu . rbances  a ïe  card iac  as thrna  and puknonary
ederna,  bo th  p robab ly  have the  sarne  e t io logy .  A  s t rcng r igh t
v e n t r i c l . e ,  a  h i g h ' r F C ' r  p r e s s u r e  a n d  r e f l e x e s  a r i s i n g  f r o r n  f h e
congested  lungs  p lay  an  i rnpor tan i  ro le .  The acute  
-puknonary
ederna rna ; '  be  the  resu l t  o f  acu te  insu f f i c iency  o f the  le i t  aur jc le .
cough and recur ren t  b ronch i t i s  as  . , , i ' e iL  as  hernoptys is  a re  a lso
m a . n i f e s L a t i o n s  o f  s e r i o u s  r n i t r a l  s t e n o s i s .  H e m o p t y s i s  r n a y  b e
caused by  in fa rc t ion  o f  the  lungs ,  pu l rnonary  ederna and sorne-
14 t
t i rnes  by  rup ture  o f  the  k r roncho-pu l rnonary  a .nas to . rnoses .  On t l ie
fo r r r re r l l .  used conserva t ive  reg i r r re  her 'op tys is  hàd a  scr j .ous
p r o g n o s i s .  C h e s t  p a i n ,  p a l p i t a t i o n s  a n d  í a t i g u e  a r e  a l s o  o b s e r v e c i
in  rn i tya l  s ie Í ]os is .  These syrnp tor r rs  a re  d i f f i cu l t  to  exp la in .
' Ihe  d lagnos is  o í  rn i t ra l  s tenos is  i s  based on  the  f ind ing  o í  a
typ ica i  d ias to l i c  rnu ï rnur ,  a  loud ap ica l  f i r s t  sound and o Í ten  an
accentu : . tec l  pu . inonaï ) '  second scru-nd ,  The d ias toL ic  l . i i u r rnur  has
to  t re  C i { {e ren t ia ted  f lo r r r  the  rnu ï Í1 - ru r  o {  aor t i c  ins* Í í i c iency ,
re la t i ve  rn i t ra l  s tenos i .s ,  and sorne t i rnes  f ro rn  the  GRAHÀM
STEELL rrnlï lTlur.
The open ing  snap is  a  pa thognornon ic  s ign  o f  r r r i t ra l  s tenos is
and is  thought  to  be  a  re l iab le  ind ica t ion  o f  p l ian t  rn i t ra l  va lves .
A  l o u d  a p i c a l  f i r s t  s o u n d  a n d  a n  o p e n i n g  s n a p  i n  c a s e s  o Í  a  c o m -
b ined rn i t ra l  les ion  suggest  a  p redorn inant  s tenos is .  lV i th  severe
ca lc i f i ca t ion  o f  the  va lves  the  f i rs t  ap ica l  sound is  sa id  to  be  so f t .
An  ap ica l  sys to l i c  rnur rn ' r r  does  no t  necessar i l y  ind ica te  the  ex i -
s tence o f  rn i t ra l  insu f f i c iency .  The b lood pressure  is  rnos t  o Í ten
nor rnaL,  however  i t  n ' ray  be  e leva ted  espec ia l l y  in  rn idd le  aged
wornen,
' Ihe  
roentgeno log ic  appearance o Í  the  hear t  rnay  be  nor rna l .  In
rnany  cases  a  charac ter is t i c  con Í igura t ion  o f  the  hear t  i s  found
due to  the  en la rged le f t  aur ic le .  The r igh t  ven t r i c le  i s  o f ten  en-
la rgec i .  En la rgernent  o Í  the  le í t  ven t r i c le  in  cases  o f  a  combined
va ivu la r  les ion ,  ind ica tes  predorn jnance o í  the  o ther  va lve  les ion .
Ca lc i f i ca t ion  o f  the  rn i t ra l  va lves  is  sorne t i rnes  seen roentgeno-
log ica lLy .  The lungs  rnay  show the  p ic tu re  o Í  congest ion  and he-
r n o s i d e r o s i s .
The e lec t rocard iograph ic  changes rnos t  f requent ly  found are
c i langes  o f  the  P waves .  I i l ec t rocard iograph ic  ev idence o f  r igh t
vent r i cu la r  hyper t rophy  po in ts  to  a  severe  s tenos is .  S igns  o f  le f t
ven t r i cu la r  hyper t rophy  in  a  case o í  a  cornb ined les ion  ind ica te
predorn inance o f  aor t i c  d isease or  rn i t ra l  insu Í Í i c iency .
Phonocard iography  usua l ly  con f i r rns  the  phys ica l  f ind ings"  The
open ing  snap is  found by  phonocard iography  rno ïe  f requent ly  than
i t  i s  h e a r d  b y  t h e  o b s e r v e r .
T h e  a n g i o c a r d i o g r a r n s  o f  r n i t r a l  s t e n o s i s  a r e  c h a r a c t e r i s t i c ,
The puknonary  a r te ry  usua l ly  i s  en la rged and re rna ins  v is ib le  ab-
nor rna i l y  long .  The í i l l i ng  o f  the  le f t  aur ic le  occurs  la te r  and
a lso  re Ína ins  v is ib le  fo r  a  long t i rne .  The le f t  ven t r i c le  and the
aor ta  a re  s r r ra l l .  Ang iocard iography  is  an  i rnpor tan t  d iagnos t ic
rne thoc i  fo r  the  eva lua t ion  o f  a  concorn i tan t  mi t ra l  insu f f i c iency ,
aor t i c  va lvu la r  Ies ions ,  and a  r t rnu . te r t  rn i t ra l  s te r ros is .
E lec t rokyrnography  rnay  g ive  an  ind ica t ion  o f  the  degree o f  a
cornpl icat ing rnitr  al insuff ici  ency.
Sornet i rnes  rn i t ra l  s tenos is  i . s  found in  cornb ina t ion  w i th  an
at r ia l  sep ta l  de fec t  (LUTEMBACHER- !s  syndrorne) .
Cornp l i ca t ions  wh ich  rnay  occur  in  rn i t ra l  s tenos is  a re  aur i -
cu la r  f ib r i " l la t ion ,  subacute  bàc ter ia l  endocard i t i s ,  e rnbo l i  and in -
fa rc t ion  o Í  the  lungs :  Rare ly  seen are  ba l l - th rornb i ,  para lys is  o f
the  le Í t  recur ren t  la ryngea l  ner .ve ,  dysphag i "a  and bronchosteno-
^ :  ^
C h a p t e r  I V
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Unfavourab le
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and shou ld  no t
r o u t i n e  c l i n i c a l
, , ^ . - ^ t t - -  ^ i - , ^ ^  ^u . u d r f y  B r v c J  d
f i  c i e n c y .
l n  j u d g i n g  a  c
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: y  a n a s t o r : t o s  e s .  O n  t h c
m o p t y s i s  h a d  a  s c r l o u s
r t i g u e  a r e  a l s o  o b s e r v e c i
d i f í i cu l t  to  exp la in .
rsed on  the  f ind ' ing  o í  a
. i r  s t  s  ound a l td  o f t  en  ; rn
e  d ias ioL l . . :  r : : , i i r r : tu : :  has
of  aor t i c  ins  i i f í i c iency ,
es  f ro rn  the  GRAHAM
s i g n  o f  m i t r a l  s t e n o s i s
o Í  p l i a n t  m i t r a I  v a l v e s .
nap in  cases  o f  a  cor r r -
r t  s t e n o s i s .  l V i t h  s e v e r e
s o u n d  i s  s a i d  t o  b e  s o í t .
; s a r i l y  i n d i c a t e  t h e  e x i -
p r e s s u r e  i s  r n o s t  o f t e n
p e c i a l l y  i n  r n i d d l e  a g e d
ear t  rnay  be  nor rna l  .  In
>n o f  the  hear t  i s  found
L t  v e n t r i c l e  i s  o f t e n  e n ^
in  cases  o f  a  cornb ined
r f  t h e  o t h e r  v a l v ' e  l e s i o n .
L e t i r n e s  s  e e n  r o e n t g e n o -
e  o f  c o n g e s t i o n  a n d  h e -
)s t  f requent ly  {cund are
c a p h i c  e v i d e n c e  o f  r i g h t
e  s t e n o s i s .  S i g n s  o f  l e f t
:ombined les ion  ind ica te
i n c r r f f i  n i  p n c '
e  p h y s i c a l  f i n d i n g s .  T h e
hy more  f requent ly  than
) s i s  a r e  c h a r a c t e r i s t i c "
I  a n d  r e m a i n s  v i s i b l e  a b -
. u r i c l e  o c c u r s  I a t e r  a n d
Le le f t  ven t r i c le  and the
an impor tan t  d iagnos t ic
ln t  m i t ra l  insu f f i c iency ,
: r a l  s t e n o s i s .
r t ion  o í  the  degree o f  a
in cornbination with an
/ndrorne) .
i t r a l  s t e n o s i s  a r e  a u r i -
>card i . t i s ,  e rnbo l i  and in -
1 I - th rornb i ,  para lys is  o f
r a g i a  a n d  b r o n c h o s t e n o -
C h a p t e r  I V
T h e  g e n e r a l l y  a c c e p t e c l  i n d i c a t i o n s  a n d  c o n t r a - i n c l i c a t i o n s  a r e
C i s c u s s e d  i n  t h i s  c h a p t e r .  U s . L a l l y  p ; r f i . e n i s  . , v i t h o u t  t ' o m p l a i n t s  a r e
n o t  o p e r a t e d  u p o n .  O n  t h e  o t h e r  h a n c i ,  o p e ï a t i o n  s h o u l d  b e  c o n -
s i d e r e d  i n  e v e r y  p a t i e n t  h a v i n q  s y r n p t c l r r s .
Severe  exer t iona l  dyspnea,  paroxys t r ra l  c11 ,s ; ,n*u ,  p r - r l .n - ronary
e r l e m a  r ê . r r r r ê n t  h r n r r c h i l i s .  h e m o n i . . r s i q  m : r l , - c r l  n r r ' l m n n n r r rv l  v I l L r |  |  L l  J ,
h y p e i t e n s i . o n  a n d  s y s r e r n i c  e m b o l i  a r e  c o n s r d e r e d  í n C i c a _ t i o r r s  f o r
valvulotorny.
Unfavourab le  fea tures  are  aur ic . ' r ia r  f ib r i l l a t ion . .  too  sma-11 a
l e f t  a u r i c u l a r  a p p e n d a g e ,  t h r o r n b o s i s  o f  t h e  J e í t  a u r i c l e ,  v e r y
severe  pu l rnonary  l :Lyper tens ion ,  rnarked r r i i t ra l  insu f f i c ie : rcy  o ï
a o r t i c  v a l v u l a r  d i s e a s e ,  c o n s p i c u o r - r s  c a l c i f l c a t i o n  o f  t h e  r n i t r a i
cusps  and func t iona l  t r i cusp i .d  insu . f f i c ienc ; - .
A b s o l u t e  c o n t r a - i n d í c a t i o n s  a r e  i n t r a c t a b l e  c a r d i a c  f a i l u r e ,
u n c o n t r o l l a b l e  r a p i d  a u r i c u l a r  f i b r i l l a t i o n ,  a c t i v e  r h e u m a t i c  c a r  -
d i t i s ,  s u b a c u t e  b a c t e r i a l  e n d o c a r d i t i s ,  p r e d o r n i n a n t  r n i t r a l  i n s u f -
f i c i e n c y  o r  a o r t i c  v a l v u l a r  l e s i o n s ,  r n a r k e d  t r i c u s p i d  s t e n o s i s  a n d
organ ic  t r i c r , rsp id  insu f f i c ienc) ' .  Most  au thor i t ies  r . ra i t  a t  leas t  s ix
rnonths  a f tc r  the  cure  o{  bac ter ia l  endocard i t i s  anC a f te r  the  rheurn-
^ + ;  -  ' -  -  L ^  -  s u b s i d e d  b e f o r c  t h e v  s r r b m ' f  f  l r c ; r  u a t j e n t s  t od L I L  P T t J L g J J  l r d J  5 U U J f U C U  U E l -  U  r r r u - .
o p e r a t i o n .  T h e  s i g n i f i c a n c e  o Í  t h e  A S C t l o F F  b o d i e s  i n  b i o p s i e s  o f
t h e  l e f t  a u r i c u l a r :  a p p e n d a g e s  i s  n o t  ) ' e t  c l e a r .
T h e  a g e  l i r n i t s  r n o s t  Í r e q u e n t l y  a c c e p t e d  a l e  Z 0  a n d  5 0  , w e a r s ,
a . I t h o u g h  t h e y  a r e  n o t  c o n s i d e r e d  a b s o l u t e .
T h e  e v a l u a t i o n  o - f  t h e  s e v e r i t y  o f  a  c c r n p l i c a t i n g  m j t r a l  j n s u í -
I i c i e n c l .  i s  d i f Í i c u 1 t .  O n e  s h o u l d  c o n s i d e r  a l l  t h e  a v a j l a b l e  d a t a
a n d  s h o u l d  n o t  r c l y  o n  a  s i n g l e  s i g n  o r  l a b o r a t o r y  r e s u l t .  T h e
rout ine  c l in ica l  exarn ina t ion  supp lernented  by  ang ioca . rd iography
u s u a l L y  g i , , e s  a  f a i r j y  c l e a r  p i c , t u r e  o l  t h e  i l e r r e e  o f  n r i t r a l  i n s r J -
f i  c i e n c y .
I n  j u d g i n g  a  c o n c o m i t a n t  a o r t i  c  r - a I . z u l a r  l c s , o n  o n e  h a s  f o  r e j . y
e s p e c i a l l . y  o n  t h e  p e r i p h e r a l  s i g n s  a n d  f l u o r o s c o p ) ' "  I n  c a s e s  o f
a o r t i c  s t e n c s i s  t h e  d i r e c t  a r t e r i a l  t t a c i n g  ( t l i e  d r r r a t i o n . : f  i l i e
sys to l i c  ups t roke)  r ray  be  t rse f r - r l ,
F o r  t h c  d i a g r r o s i s  o Í  t r i c r L s p i d  v a l v r . I a r  i e s i o r : s ,  r h e  s h a p c  o f  t h c
r i g h t  a u r i c u l a r  p r c s s u ï e  t r a c i n g s  a r r d  t h e  h e i g h t  o f  t h e  r i g h t  a u r i -
cu la r  p ressure  are  i rnpor tan t  supp lernentary  da ta .
C o n s p i c u o u s  c a l c i f i c a t i o n  o f  t h e  v a l v e s  i s  a n  u n f a v o u r a b l e  f  e a . t u r e
b e c a u s e  o f  t h e  d a n g e r  o f  e r n b o l i .  O p e r a t i o n  i n  t h e s e  c a s e s  j s
s o r n e t i r n e s  i r n p o s s i b l e  a n d  t h e  r e s u l t s  a r e  o f t e n  p o o r .
P r e g n a n c y  i s  n o t  a  c o n t r a - i n d i c a t i o n  { o r  o p e r a t i v e  t h e r a p y .
C h a p t e r  V
I n  t h i s  c h a p t e r  t h e  l i t e r a t u r e  c o n c e r n i n g  t h e  p r e o p e r a t i v e t r e a t -
rnent ,  the  Ínos t  i rnpor tan t  cornp l i ca t ions  dur ing  the  opera t ion ,
t h e  p o s t o p e r a t i v e  c o u r s e  a n d  t h e  r e s u l t s  i s  r e v i e w e d .
Preopera t ive ly  the  a i rn  i s  to  ge t  the  pa t ien ts  inopt i rna l  cond i t ion
f o r  v a l v u l o t o r n y .  B r e a t h i n g  e x e r c i s e s  a r e  c o n s i d e r e d  i r n p o r t a n t
in  reduc ing  pos topera t ive  pu l rnonary  cornp l i ca t ions .  D ig i ta l i s  i s
g i v e n  p r e o p e r a t i v e l y  b y  s e v e r a l  a u t h o r i t i e s  w i t h  t h e  o b j e c t  o f
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cont ro l l ing  pos topera t ive  aur icu la r  f ib r i l i a r ion .  Th j  s  r l r -ug  is  es  -
sent ia i  in  the  t rea t rnent  o {  congest ive  card iac  Ía . j . lu re  a r rc l  rn  l :eep*
ing  the  rhy thr r r  s low in  cases  w i th  aur icu la r  I ib r  j . l . l a t ion"
Dur ing  anes thes ia  one shou ld  avo id  a  *arked fa l l  o Í  t i i e  b iood
pressure  and tachycard ia .  Adequate  oxygen supp ly  : ;hou lc l  be
p r o v i d e d .
c a r d i a c  a r r h y t h r n i a s  d u r i n g  o p e : : a . t i o n  a r e  n o t  n e c e s s a ï i 1 . v  s e -
r i . ; i i s .  À c L i v e  i l t c r , i e r i i i . u r i  i s  h a ; { l 1 t -  a - . " . c r : : c q u l r e d .  C : l e f u 1  s e -
I e c t i o n  o Í  t h e  p a t i e n t s  r e d u c e s  t h e  i n c i d e n c e  o f  s e r i o u s  c c m p l i c a -
t ions  l i ke  vent r i cu la r  f ib r i l l a t ion  and card iac  a r res t .  Ernbo l i  a re -
ap t  to  occur  in  pa t ien ts  w i th  a  p rev ious  h is to ry  o f  th is  sy rnp torn ,
aur icu la r  í ib r i l l a t ion  or  bo th ,  The prevent ive  rneasures  are  in te r -
rn i t ten t ,b lock ing  o f  the  í low th rough the  caro t ids  and the  wash ing
out  o Í  th rornb i  wh ich  are  found in  the  le f t  aur ic le .  Tear ins  o Í  the
aur icu la r  wa l l  and in ju ry  o f  the  va lvu la r  s t ruc tu res  are  ser ious
cornp l i ca t ions ,
The pos topera t ive  per iod  rnay  be  cornp l i ca ted  by  a  c l in ica l  syn-
d r o r n e ,  w h i c h  i s  s u g g e s t i v e  o f  a  r e a c t i v a t i o n  o r  a  r e c u r r e n c e  o Í
rheurnat i . c  fever .  Per icard i t i s ,  a r rhy thrn ias  espec ia l l y  aur icu la r
f i b r i l l a t i o n ,  t h r o r n b o - e r n b o l i c  p r o c e s s e s ,  c o n g e s t i v e  c a r d i a c
f a i l u r e ,  s u b a c u t e  b a c t e r i a l  e n d o c a r d i t i s ,  a t e l e c t a s i s ,  b r o r r c h o -
pneurnon ia  and pneurnothorax  are  a lso  seen.
The causes  o f  death  dur ing  the  va lvu lo to rny  are  among o thers
c a r d i a c  a r r e s t ,  v e n t r i c u l a r  f i b r i l l a t i o n ,  s e v e r e  h e r n o r r h a g e  f r o r n
a  tear  o f  the  aur icu la r  wa i l ,  cerebra l  embo l i  and acute  ser ious
rn i t ra l  regurg i ta t ion .  rn  the  pos topera t ive  per iod  the  rna in  car . rses
o {  d e a t h  a r e  t h r o r n b o - e r n b o l i c  p r o c e s s e s  a n d  c a r d i a c  f a i l u r e .
Ihe  ind ica t ions  wh ich  one uses  in  subrn i t t ing  a  pa t ien t  to  va lvo-
to rny  are  a  de ter rn in ing  fac to r  bo th  fo r  the  rnor ta l i t y  and the  re -
s u 1 t s .  T h e  r n o r t a l i t y  r a t e  v a r i e s  Í r o r n  5 -  I 0 % .  G o o d  r e s u l t s  a r e
o b t a i n e d  i n  a b o u t  5 0 - 6 j y o  o f  c a s e s .  M o d e r a t e  t o  f a i r  r e s u l t s  a r e
s e e n  i n  a t r o u t  1 5 - Z 0 l o  a n d  f a i l u r e s  i n  l 0  - I 5 Í 0 .
Fac tors  wh ich  un Íavourab ly  a Í fec t  the  resu l ts  o f  opera t ive  the-
r a p y ,  a r e  a r n o n g  o t h e r s  a n  a d v a n c e d  s t a g e  o f  t h e  d i s e a s e ,  a  s e v e r e
accor r rpany ing  va lvu la r  les ion ,  the  surg ica l  anatorny  o Í  the  va lvu-
la r  s t ruc tu res ,  an  en la rged hear t ,  severe  puknonary  hyper tens ion
and aur icu la r  f ib r i l l a t ion .
À sub jec t ive  i rnprovernent  rnay  be  accornpan ied  by  a  reduc t ion
of  the  in tens i ty  o f  the  rnur rnurs ,  the  f i rs t  ap ica l  sound and the  p2 ,
bu t  th is  i s  no t  necessary .  A t  roentgeno log ic  exarn ina t ion  there  is
usua i ly  no  : :educ t ion  in  s ize  o Í  a  p recpeÍa t ive l ; '  en la rged hea, r t ,
S e v e r a l  a u t h o r i t i . e s  s t r e s s e d  t h e  o c c u r r e n c e  o f  a n  e n l a r g e r n e n t  o f
the  hear t .  A Iso  one does  no t  necessar i l y  f inc i  i rnprovernent  in  the
resu l ts  o f  spec ia l  rne thods  o{  inves t iga t ion  l i ke  e lec t rocard iography
and card iac  ca the ter iza t ion  in  pa t ien ts  in  whorn  the  opera t ion  has
a good c l in ica l  resu l t ,  In  the  eva lua t ion  o f  the  opera t ive  resu l ts ,
wh ich  is  sorne t i rnes  a  d i f f i cu l t  rna t te r ,  these spec ia l  techn iques
rnay provide valuable data sul lplernenting the cl inical exarnination.
C h a p t e r  V I
The c l in ica l  f ind ings  o f  our  pa t ien ts  a re  d iscussed in  th is  chap-
t e r : .  T h e y  a r e  c o r r e l a t e d  w i t h  l a b o r a t o r y  d a t a  a n d  w i t h  t h e  s i z e  o f
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I  t6  pa t ien ts  a
o ther  va lvu la r
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was rnade up
var ied  f ro rn  th
y e a r s .  F i f t e e n
one pa t ien t  ha<
r i e d  f r o r n  s e v r
All  patients
ve i i t y ,  n ine  p ;
ederna and e ig
su f fe red  f rom
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c e e d i n g  Z 5  n r r
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d e c r e s c e n d o  t l
was  Íound in
p r e s e n t  i n  t e n
d ic ted  a f te r  c .
c a s e s  a t  t h e  o I
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centua ted .  Thr
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, { t  roentgen,
t r i c le  was four
atrcl.  1' l i i . ;  r . , :  i ,a._. is .- :r  *
d iac  ia i l r l l e  a l i ( r  :11  l . l , t : i r -
a r  I in i ' i .11a l i c : r .
r a r k e d  I a 1 1  c : : l r e  i . , i o o t 1
ygen supp l i .  s : :ou1c i  be
a - r e  n o t  n c a r . : ! ; a r i 1 . ,  s È -
l  r :qur rc . : . i  .  C : : :  c í i l1  i . : -
c e  o í  s e r : i o u s  c c t n p l i c a -
l i a c  a r r e s t .  E n r b o l i  a  r e  -
i s t o r y  o f  t h i s  s v m p t o r n ,
i v e  m e a s u r e s  a ï e  i n t e r  -
a r o t i d s  a n d  t h e  w a  s  h i n g
a u r i c l e .  T e a r i n g  o f  t h e
s t r u c t u r e s  a r e  s e r l o u s
; ^ - + ^ l  L . -  ^  - - r r . ^ i ^ ^ lr c d L e u  o y  a  c r l n l c a l  s )  n -
L i o n  o r  a  r e c u r r e n c e  o í
L a s  e s p e c i a l l y  a u r i c u l a r
) s ,  c o n g e s t i v e  c a r d i a c
,  a t e l e c t a s i s ,  b r o n c h o -
tomy are  ar r rong o thers
; e v e r e  h e r n o r r h a g e  f r c r n
n b o l i  a n d  a c u t e  s e r i o u s
p e r i o d  t h e  r n a i n  c a u s  e s
a n d  c a r d i a c  f a i l u r e .
i t t ing  a  pa t ien t  to  va lvo-
e  m o r t a l i t y  a n d  t h e  r e -
- 1 0 f 0 .  G o o d  r e s u l t s  a r e
r a t e  t o  f a i r  r e s u l t s . l ï e
5o/0.
e s u l t s  o f  o p e r  a t i v e  t h c  -
n f  f h e  r l i c é a q ê  a  c .
- J \ - e r e
a l  anatomy o í  the  va l r 'u -
p u l m o n a r y  h 1  p e r t e n s  i o n
m p a n i e d  b y  a  r e d u c t i o n
ap ica l  sound and the  P2,
; i c  e x a m i n a t i o n  t h e r e  i s
r a t i . Y e l ) ,  e n l a r g e d  h , . : . 1
ce  o í  an  en la rg  e rnent  o f
t i n d  i m n ï n \ ' ê m . , n f  ; n  i . , r c
l ike ele ctr oc ar dio gr apl i l r
whorn  the  opera t ion  has
f  t h e  o p e r a t i v e  r e s r r l t s ,
h e s e  s p e c i a l  t e c h n i l L r c s
the  c l in ica l  exarn ina t ion .
r  d i s c u s s e d  i n  t h : . s  c h a p -
d a t a  a n d  w i t h  t h e  s i z e  o Í
i he  r n i t r a l  o r i { i ce  aS  f ou11d  a t  t he  g r ra ra f i nn  - r ' n r+ r r  t L ree  ou t  O f
i  I  b pat ients a<lrni t iec 
^ ' ; ; ih 
"- '  
r i l " r  ï" ; ; ; i ; ,  ; i t t . , " ;^ '* i thout an
othcr  va lvuLar  les ion ,  -É ie re  opera ted  upon.  The rne thods  o f  inves-
t i g a t i o n  a r e  d i s c u . s s e i . j .  T h e s e  c o n s i s t  o f  p h y s i c a l  e x a r r r i n a t i o n  a s
w e l I  a s  r o e n t g e n o l o g i . c ,  e l e c t r o c a r d i o g r a p h i . c  a n d  p h o n o c a r d i o -
g r a p h i c  e x a r n i n a t i o n .  C a i h e t e r i z a t i o n  o f  t h e  r i g h t  h e a r t  a n d  a n g i o -
c a r d i o g r a p h y  a r e  a p p l i e d  o n l y  w h e n  o p e r a t i v e  t r e a t m e n t  i s  c c n -
s i d e r e c i .  T h e  c o n t r a - i n d i c a t i o n s  o f  c a r d i a c  c a t h e t e r i z a t i o n  a r e
rnent ioned.  Frorn  a  to ta l  o i  approx i rna te ly  I000 card iac  ca the-
t e r i z a t i o n s  i n  a  v a r i e t y  o Í  c a r d i a c  a n d  p u l r n o n a r y  d i s e a s e s ,  o n l y
one le tha l  cornp l i ca t ion  occur red ,  resu l t ing  { ro rn  reac t iva t ion  o Í
the  rheurnat ic  p rocess  in  a  pa t ien t  -w i th  rn i t ra l  s tenos is .  Two
pat ien ts  deve loped pu l rnonary  ederna Í ro rn  wh ich  they  recovered.
The to ta l  nurnber  o f  43  pa t íen ts  subrn i t ted  to  opera t ive  therapy
was rnade up  by  n ine teen rnen and twenty - four  wornen.  The age
v a r i e d  f r o r n  t h i r t e e n  t o  í o r t y - s i x  y e a r s  w i t h  a n  a v e r a g e  o f  3 0 . 4
y e a r s .  F i . f t e e n  p a t i e n t s  h a d  a  p r e v i o u s  h i s t o r y  o f  r h e u r n a t i c  f e v e r ,
one pa t ien t  had chorea rn inor .  The dura t ion  o f  the  syrnp torns  va-
r i e d  Í r o r n  s e v e r a l  r r r o n t h s  t o  Z 0  y e a r s .
A I I  pa t ien ts  su f fe red  f ro rn  exer t iona l  dyspnea in  vary ing  se-
ver i t y ,  n ine  pa t ien ts  \À /e ïe  o r thopne ic ,  s ix  pa t ien ts  had pu l rnonary
ederna and e igh t  pa t ien ts  "sub-puknonary  edernar r .  E igh t  pa t ien ts
suJ{ered  { ro rn  a t tacks  o f  card iac  as thrna- ,  twe lve  pa t ien ts  corn-
p l a i n e d  o f  : : e c u r r e n t  b r o n c h i t i s .  E l e v e n  p a t i e n t s  h a d  h e r n o p t y s i s .
Pa ip i ta t ions  as  we l l  as  undue fa t igue and ches t  pa inwere  cor r r l r ron .
One pat ien t  had had sys tern ic  e rnbo l i ,  ten  pa t ien ts  had su í le red
{ rorn  hear t  ía i lu re .  The syrnp tc rns  o f  exer t iona l  dyspnea,  o r tho-
p n e a ,  p u k n o n a r y  e d e r n a . ' r s u b - p u l r n o n a r y  e d e r n a r r ,  c a r d i a c  a s t h -
raa . ,  hernopt .vs is ,  recur ren t  b ronch i t i s  and congest ive  hear t  fa i lu re
a p p a r e n t l y  o c c u r  i n  c a s e s  o f  s e v e r e  s t e n o s i s ,  u s u a l l y  r x ' i t h a r n i t r a l
o r i f i c e  s r n a ! 1 e r  t h a n  o n e  s q ,  c Í r .  A  s i g n i f i c a n t  c o r r e l a t i o n  w a s  n o t
found be tween the  degree o f  the  dyspnea and the  r r rean pu l rnonary
ar te ty  p ressure  (PAP) ,  the  s ize  o Í  the  hear t ,  the  puLrnonary  a r te -
r i o l a r  r e s i s t a n c e  a n d  t h e  v i t a l  c a p a c i t y .  A  p r e v i o u s  h i s t o r y  o Í
p u l r n o n a r y  e d e r n a  w a s  g i v e n  b y  p a t i e n t s  w i t h  a ' t P C ' r  p r e s s u r e  e x -
c e e d i n g  2 5  n r n  H g  a s  w e I I  a s  b y  t h o s e  w i t h  p r e s s u r e s  l o w e r  t h a n
t h i s  v a I u e ,
F ive  pa t ien ts  had aur icu la r  Í ib r i l l a t ion ,  four  o f  thern  had an  en-
l a r g e d  h e a r t .  P e r c u s s i o n  a p p e a r e d  t o  b e  i n s u Í f i c i e n t  i n  j u d g i n g
t h e  s i z e  o {  t h e  r i g h t  v e n t r i c l e .  A  p r e s y s t o l i c  r n u r r n u r  i n  c r e s c e n -
do was heard  seventeen t i rnes  and an  ear ly  d ias to l i c  rnur rnur  in
decrescendo twe lve  t i rnes  wh i le  a  cornb ina t ion  o f  these rnur rnurs
was found in  four teen cases .  An ap ica l  sys to l i c  r r ru r rnur  was
p r e s e n t  i n  t e n  c a s e s .  M i t r a l  i n s u f f i c i e n c y ,  w h i c h  h a d  b e e n  p r e -
d ic ted  a f te r  c l in ica l  exarn ina t ion  was found in  f i ve  o f  these ten
c a s e s  a t  t h e  o p e r a t i o n .  T h e  o p e n i n g  s n a p  w a s  p r e s e n t  i n  h a l f  o f
t h e  p a t i e n t s .  T h e  a p i c a l  Í i r s t  s o u n d  w a s  i n  o n l y  o n e  c a s e  n o t  a c -
c e n t u a t e d .  T h e  P ,  w a s  l o u d  i n  a l l  b u t  f o u r  c a s e s .
C h a p t e r  V I I
A t  roentgeno log ic  exar r r ina t ion  en la rgernent  o f  the  r igh t  ven-
t r i c le  was found in  twe lve  pa t ien te  .  A  doub le  contour  a t  the  r ig t r t
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border  o Í  the  hear t ,  caused by  an  en la rged le Í t  aur ic le ,  was  pre-
sent  in  twe lve  cases .  Two pat ien ts  had a  rnarked d i la ta t ion  o f  the
le Í t  aur ic le .  The t ransverse  d ia rne ter  o f  the  hear t  was  en la rged,
according to the cri teria of UNGERLEIDER and GUBNER. pul-
rnonary  congest ion  in  vary ing  degrees  appeared to  be  present  in
near ly  a l l  cases .  There  was no  d is t inc t  cor re la t ion  be tween the
degree o f  dyspnea and puknonary  congest ion .  Hernos ideros is  was
s e e n  i n  f o u r  c a s e s .
Sorne cases  were  descr ibed in  wh ich  the  advantages  o f  ang io -
card iography  were  dernons t ra ted  in  the  d iagnos is  and se lec t ion
for  opera t ive  therapy .  The s ize  o f  the  le f t  aur ic le  as  seen on  an-
g iocard iograrns  was very  s t r i k ing  i f  one cornpares  i t  w i th  the
Iarges t  d ia rne ter  o f  the  hear t  a t  the  sarne  pro jec t ion .  No cor re -
rat ion was found between the rnean PAP and the size of the teft
auricle and with the size of the rnitral ori f ice. There also was no
clear relat ionship between the size of the leÍt  auricle and the du-
rat ion of the syrnptorns. The changes described by DAVIES et al.
in  the  per iphera l  puknonary  vesse ls  were  observed in  Í i f teen
cases. lv 'e could not Í ind a correlat ion between the pAp and these
roentgeno log ic  changes.
The rna in  e lec t rocard iograph ic  changes be fore  opera t ion  were
a r ight axis deviat ion in thirteen cases, r ight ventr icular hyper-
trophy in f ive cases, abnorrnal P waves in six and incornplete
right bundle-branch-block in one case. The rnean pAp in patients
with r ight ventr icular hypertrophy showed a fair to strong eleva-
t ion .
Phonocardiography usually confirrned the f indings ofthe physical
exarnination. The opening snap was present in sl ightly less than
h a l f  o Í  t h e  c a s e s .  I t  s t a r t e d  u s u a l l y  0 . 0 8 - 0 .  1 2  s e c .  ,  a v e r a g i n g
approxirnately 0.10 sec., after the rnaxirnal vibrat ions of the sec-
ond heart sound.
At  card iac  ca the ter iza t ion  the  r igh t  aur icu la r  p ressure  was
e leva ted  in  th ree  cases .  One o f  these pa t ien ts  had c l in ica l  s igns
of a low cardiac reserve. Another patient had LUTEMBACHEIUs
syndrorne .  The d ias to l i c  p ressure  in  the  r igh t  ven t r i c le  was nor ,
rnal in al l  cases. A norrnal PAP, which however signif icantly
increased on exert ion, was found in only two cases. Six patients
had a  sys to l i c  PAP exceed ing  100 rnm Hg.  An increased pApwas
usually found in cases of severe rnitral stenosis, but a norrnal
res t ing  pressure  d id  no t  exc lude a  severe  s tenos is .  The pAp
wag increased on  exer t ion  in  a l l  cases  in  wh ich  i twas  de ter rn ined.
In  about  ha l f  o f  our  cases  th is 'p ressure  decreased a Í te r  an  in t ra -
venous inject ion of arninophyl l ine. In cases with rnoderate to se-
vere dyspnea and signiÍ icant disturbances l ike pulrnonary éderna,
cardiac asthrna, hernoptysis, and congestive heart íai lure, the
rnean PAPwas de f in i te ly  ra ised  to  leve ls  vary ing  f ro rn  41 .6  to  54
rnrn Hg.
The 
"PC't curves showed cycl ic changes resernbl ing those oÍ the,
phlebograrn in al l  but a few cases. Often signif icant respiratory
changes were  seen.  In  conc lus ion  i t  can  be  sa id  tha t  the  d iagnos is
of rnitral insuÍf iciency can not be based on the shape oí the rrpCrt
curve only, and that this curve does not give a rel iable index of
the severity oÍ the rnitral insuÍf iciency. In cases oÍ a cornbined
rnitral lesion, with clear cut signs oÍ insuÍf iciency, the f inding of
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C lear  cu t  s i1
I  l e f t  a u r i c i . e ,  w a s  p r e -
narked d i la ta t ion  o í  the
h e  h e a r t  w a s  e n l a r g e d ,
E R  a n d  G U B N E R .  p u l -
r e a r e d  t o  b e  p r e s e n t  i n
:o r re la t ion  be tween the
o n .  H e r n o s i d e r o s i s  w a s
e  a d v a n t a g e s  o Í  a n g i o -
d i a g n o s i s  a n d  s e l e c t i o n
a u r i c l e  a s  s e e n  o n  a n -
e  compares  i t  w i th  the
p r o j e c t i o n .  N o  c o r r e -
rnd  the  s ize  o f  the  le f t
i c e .  T h e r e  a l s o  w a s  n o
le f t  aur ic le  and the  du-
r ibed by  DAVIES e t  a i .
r r e  o b s e r v e d  i n  f i f t e e n
veen the  PAP and these
b e f o r e  o p e r a t i o n  w e r e
ght  vent r i cu la r  hyper -
in  s ix  and incornp le te
e  mean PAP in  pa t ien ts
a  f a i r  t o  s t r o n g  e l e v a -
e  f ind ings  o f  the  phys ica t
t t  in  s l igh t l ) '  less  than
i - 0 .  1 Z  s e c . ,  a v e r a g l n g
I  v i b r a t i o n s  o f  t h e  s e c -
u r i c u l a r  p r e s s u r e  w a s
:n ts  had c l in ica l  s igns
had LUTEMBACHERs
ght  vent r i . c le  was nor -
h o w e v e r  s i g n i f i c a n t l y
f fo  cases .  S ix  pa t ien ts
A n  i n c r e a s e d  P A p  w a s
; tenos is ,  bu t  a .  nor rna l
e  s tenos is .  The pAI ]
h i c h  i t w a s  d e t e r r n i n e d .
, reased a f te r  an  in t ra -
w i th  rnodera te  to  se-
ike pulrnonary ederna,
: i ve  hear t  fa i lu re ,  the
r r y i n g  f r o r n  4 1 . 6  t o  5 4
'esembl ing  those o f  the
r ign i Í i can t  r  esp i ra to ry
s a i d  t h a t  t h e  d i a g n o s í s
: h e  s h a p e  o f  t h e  Í r p C r r
re  a  re l iab le  index  o{
cases  o f  a  cornb ined
ic iency ,  the  { i  nd ing  o f
a ' ! t i - o i c a I  j - n s u í í : c i e n c v  s h a p e ' t  o f  t h e , ' p C ' '  c u r i , e ,  i s  h o w e v e r
sr . rgges t ive  ev idencc  o í  the  predorn inance o f  th .e  n - r i i ra l  insu f Í i c ien-
i rv '  In  f i ve  ou t  o f  four teen pa t ien ts  the  car :d iac  ou tpu t  expressed
as the  card i -ac  i . ldex  was be low our  lowest  nor rna l  va lue  o f .  3  l /
sq. rrr/min.
I n  í i f t e e n  o u t  o f  3 7  p a t i e n t s  t h e  a v e r a g e  p A p - ' | r p c , r  g r a d i e n t w a s
lower  than the  nor rna l  upper  l i rn i t  o f  l0  rn rn  Hg.  In  ievere  s te -
n o s i s  t h e  p u l r n o n a r y  v a s c u l a r  r e s i s t a n c e  i s  t h e r e f o r e  n o t  n e c e s -
s a r l l y  i n c r e a s e d .
The c l in ica l  da ta  o f  a  pa t ien t  w i th  LUTEMBACHER's  syndrorne ,
and one case w i th  a  s rna l l  le f t  aur icu la r  appendage were  d iscus-
sed '  À t ten t ion  is  d rawn to  the  shape o f  the  hear t  in  the  las t  case
in  wh ich  there  was no  s t ra igh ten ing  o f  t i re  recess  on the  le f t  border
o f  the  card iac  shadow above the  le Í t  ven t r i c le .
C h a p t e r  V I I I
In  judg ing  a  pa t ien t  ío r  opera t ion  we used the  ind ica t ions ,  d is -
cussed in  chapter  IV ,  genera l l y  accepted  by  rnos t  phys ic ians .
Pat ien ts  w i th  few or  no  syrnp torns  were  no t  subrn i t ted  to  va lvu lo -
torny.
Three pa t ien ts  who were  no t  ye t  twenty  (e igh teen,  seventeen and
t h i r t e e n )  w e r e  o p e r a t e d  u p o n ,  b e c a u s e  t h e y  h a d  s i g n s  o f  s e v e r e
s tenos is .  In  the  f i rs t  two pa t ien ts  severe  s tenos is  was found by
t h e  s u r g e o n .  I n  t h e  t h i r d  c a s e  i t  w a s  n o t  p o s s i b l e  t o  p e r { o r r n  v a l -
vu lo to rny  because the  le f t  aur icu la r  appendage was too  s rna l l .
OnIy  f i ve  pa t ien ts  were  ove Í  40 .  In  our  pa t i .en ts  over  f i f t y  opera-
t r o n  w a s  n o t  c o n s i d e r e d  b e c a u s e  t h e j . r  g e n e r a l  c o n d i t i o n  w a s  t o o
bac l .  sorne  pa t ien ts  w i th  on ly  s l igh t  dyspnea were  subn- r i t ted  to
v a l v o t o r n y  b e c a u s e  o í  o t h e r  s e r i o u s  d i s t u r b a n c e s ,
Aur icu la r  f ib r i l l a t ion  was no t  regarded as  a  cont ra - inc l i ca t ion ,
though i t  i s  an  un Íavoura t r le  fac to r .  one pa t ien t  w i th  aur icu la r
f ib r i l i a t j -on  had had rnuJ . t ip le  sys temic  embol i  wh ich  rnade the  ope-
Tat lve  t rea t rnent  rnore  urgent .
I - - r 'e  pa t ien ts  were  found a t  opera t ion  to  have mi t ra l  insu Í í i -
c iency  as  we l l  as  rn i t ra l  s tenos is ;  in  two o f  thern  the  insu í Í i c iency
w a s  p r e d o r n i n a n c .  l n  t h e s e  t . w o  c a s e s  t h e  , t P C ' t  c u r v e g  - w e r e  ' r c h a r -
ac ter is t i c ' r  o f  rn i t ra l  insu l ' Í i c iency .  The le f t  ven t r i c le  appeared to
be en la lgec i  on  the  ang iocard iogra f i rs  in  one pa t i .en t .  By  a  cornp le te
c l in ica l ,  roentgeno log j .c  and ang iocard iograph ic  inves t iga t ion  we
cou ld  w i th  so l r re  accuracy  assess  the  c legree  o f  a  concorn i tan t
m i t r a l  i n s u f f i c i e n c y .
Four  pa t ien ts  v , ' i th  a  cornp l i ca t ing  aor t i c  insu f Í i c iency .or  s teno-
s i s  w e r e  o p e r a t e d  u p o n  b e c a u s e  t h e  a o r t i c  I e s i o n s  w e r e  n o t  c o n -
s i d e r e d  s e r i o u s .
En largernent  o Í  the  hear t  was  íound in  twenty  two cases .  In  our
v ievz  th is  i s  no t  a  cont ra - ind ica t ion ,  except  when i t  reaches  an
e x t r ' e r n e  d e g r e e ,
FJear t  {a i lu re  had occur red  in  ten  pa t ien ts ,  who were  opera ted
upon a f te r  the  adrn in is t ra t ion  o f  card io ton ics .
One pa t ien t  - r /as  success fu l l y  t rea tec i  fo r  rn i t ra l  s tencs is  Dy  op-
era t ion  in  the  { i f th  rnonth  o f  p regnancy .  The de l i very  was nor rna l .
C l e a r  c u t  s i g n s  o í  a c t i v e  r h e u r n a t i c  c a r d i t i s  l v e r e  a b s e n t  i n  o u r
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opera ted  cases .  An ac t ive  rheurnat ic  p rocess  we be l ieve  to  be  a
definite contra-indication for operation. Microscopic exarnination
of  the  resec ted  le Í t  aur icu la r  appendages showed ASCHOFFIs  no-
du les  in  twe lve  cases .  None o f  these pa t ien ts  had s igns  or  sy rnp torns
suggesting rheurnatic act ivi ty. Only three patients had an abnor-
rnal antistreptolysin t i ter. Three out of these twelve patients pos-
s ib ly  have had a  reac t iva t ion  or  recur rence o f  rheurnat ic  fever
a f te r  the  opera t ion .  I t  i s  poss ib le  tha t  a  pos i t i ve  b iopsy  o í  the  le f t
auricular appendage indicates subcl inical rheurnatj .c act ivi ty,
though i t  has not definitely been establ ished.
C h a p t e r  I X
The preopera t ive  care  o Í  our  pa t ien ts  was d iscussed.  In i t ia l l y
d ig i ta l i s  was  adrn in is te red  as  a  rou t ine  r r reasure  in  a  fewpat ien ts ,
Ia te r  on  i t  was  used on ly  in  cases  w i th  hear t  Ía i lu re ,  card iac
asthrna, puknonary congestion and rapid auricular f ibr i l lat ion.
A ser ious  card iac  a r rhy thrn ia  dur ing  opera t ion  occur red  on ly
once.  In  th is  case i t  was  due to  hernor rhage caused by  a  tear  in
the left  auricular wall ,  The rnost irnportant cornpl icat ion during
opera t ion  was severe  hernor rhage wh ich  occur red  th ree  t i rnes .  In
two cases i t  was caused by a tear in the left  auricular wall ,  both
result ing in death. In three patients the planned valvulotorrry was
not perforrned, twice because of predorninant insuíÍ iciency and in
one patient because o{ rnarked calcif icat ion. Valvotorny was also
irnpossible in a patient with a srnal l  left  auricular appendage. The
s ize  o í  the  rn i t ra l  o r i f i ce  var ied  f ro rn  0 .3 - I .Z  sq .  c rn .  In  four teen
cases  r r ro re  o r  less  ca lc i f i ca t ion  o f  the  va lves  was íound.
In  the  pos topera t ive  per iod  a  poss ib le  reac t iva t ion  or  recur rence
of  rheurnat ic  fever  was seen in  seven cases .  Other  ser ious  corn-
p l i ca t ions  were  subacute  bac ter ia l  endocard i t i s  (2  cases) ,  e rn-
bol isrn (seven t irnes in the lungs, once in the brain and once in the
sp leen) ,  card iac  ía i lu re  ( f i ve  cases)  and shock  ( two cases) .  Aur i -
cu la r  f ib r i l l a t ion  occur red  in  14  cases  and tachycard ia  in  four .
One pa t ien t  d ied  dur ing  th is  per iod  as  a  resu l t  o f  shock .  In  an-
other the cause of death was cardiac fai lure. One patient died of
subacute  bac ter ia l  endocard i t i s .
The fol low-up period was in the rnajori ty of cases rnore than
six rnonths, in sorne even rrrore than three years. In twenty one
pat ien ts  there  was good to  very  good sub jec t ive  improvernent .  In
ten  cases  the  resu l ts  were  fa i r ,  in  seven pa t ien ts  no  resu l t  was
observed.  The rnor ta l i t y  was  9 .5%.  A few case h is to r ies  were
d iscussed as  exarnp les  o f  the  opera t ive  resu l ts .  In  pa t ien ts  over
fo r ty  years  o f  age the  resu l ts  were  de f in i te ly  worse .  'We had the
i rnpress ion  tha t  the  resu l ts  were  no t  as  good in  pa t ien ts  w i th  an
en larged hear t  as  in  cases  w i th  a  nor rna l  hear t .  A  s ta t i s t i ca l
s tudy  however  showedno s ign i f i can t  d i f fe rence be tween the  resu l ts
in  these two groups  o Í  cases .  Whenthe pu l rnonary  a r te ry  p ressure
was very  h igh  a  good or  fa i r  resu l t  was  a lso  seen in  our  cases ,
though sorne  fa i lu res  occur red .  In  pa t ien ts  w i th  aur icu la r  f ib r i l -
lat ion and those with a cornpl icat ing rnitral insuff iciency, the re-
sults were never very good although sorne patients showed a Íair
irnprovernent. Probably this is not caused by the auricular f ibr i l -
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neasure  in  a  Íew pat ien ts ,
r  h e a r t  f a i l u r e ,  c a r d i a c
aur icu la r  Í ib r i l l a t ion .
o p e r a t i o n  o c c u r r e d  o n l y
r a g e  c a u s e d  b y  a  t e a r  i n
:tant cornpl icat ion dur ing
o c c u r r e d  t h r e e  t i r n e s .  I n
le f t  aur icu la r  wa l l ,  bo th
planned valvulotorny was
inant  insu f Í i c iency  and in
ion .  Va lvo torny  was a lso
aur icu la r  appendage,  The
3 - 1 .  Z  s q .  c r n .  I n  í o u r t e e n
a lves  was found.
: eactivation oÍ r e cur r enc e
s e s .  O t h e r  s e r i o u s  c o r n -
ocard i t i s  (Z  cases) ,  e r r r -
.  the  bra in  and once in  the
s h o c k  ( t w o  c a s e s ) .  A u r i -
and tachycard ia  in  íour .
r  r e s u l t  o f  s h o c k .  I n  a n -
lu re .  One pa t ien t  d ied  o f
>r i ty of ca s e s rnor e than
r e e  y e a r s .  I n  t w e n t y  o n e
bjective irnp:o.rer-r-.ent. In
In  pa t ien ts  no  resu l t  was
f e w  c a s e  h i s t o r i e s  w e r e
resu l ts .  In  pa t ien ts  over
r i t e l y  w o r s e .  W e  h a d  t h e
good in  pa t ien ts  w i th  an
m a l  h e a r t .  A  s t a t i s t i c a l
r e n c e  b e t w e e n  t h e  r e s u l t s
r l rnonary  a r te ry  p r  essure
a l s o  s e e n  i n  o u r  c a s e s ,
r ts  w i th  aur icu la r  f ib r i l -
:a l  insu f f i c iency ,  the  re -
re  pa t ien ts  showed a  fa i r
:d  by  the  aur icu la r  f ib r i l -
ia i j -on  and the  insu f f i c ie r rcy  pe ï  se ,  we th ink  t i r i s  i s  de ter r l l i ned
by  the  poor  s ta te  o í  the  rnyocard iu rn ,  and in  one pa t i .en t , ; ; i thn i t ra l
i ' l s u í f i c i e n c y  b y  a s s o c i a t e d  b r o n c h i e c t a s i s .  c o o c o n , j i a n t  a o r t i c
l e s i o n s  w h i c h  h e m o d y n a r n í c a l 1 y  w e r e  n o t  i r n p o r t a n t ,  d i d  n o t  i n -
{ I u e n c e  t h e  o p e r a t i v e  r e s u l t s  i n  t h e s e  p a t i e n t s ,  A  Í a i r  t o  g o o d  r e -
s u l t  w a s  s e e n  i n  h a i f  o í  t h e  p a t i e n t s  w i t h  h e a r t  f a i l u r e .  I n  t h i s
l l roup however  lhe  rnor ta l i t y  was  re la t i ve ly  i r igher .
A  d e c r e a s e  o f  t h e  i n t e n s i t y  o f  t h e  d i a s t o l i c  r n u r r n u r ,  t h e  f i . r s t
a p r c a l  s o u n d  a n d  t h e  P 2  w a s  o b s e r v e d  n n o r e  f r e q u e n t l y  i n  t h o s e
pat ien ts  in  whom the  i rnprovernent  a f te r  va l . , -u lo to rny  was fa i r  to
good An ap ica l  sys to l i c  rnur rnur  deve loped in  a  íew cases  a f te r
t h e  o p e r a t i o n .  T h e  s i g n i Í i c a n c e  o f  t h i s  r n u r r n u r  i s  n o t  y e t  c 1 e a r .
I n  a  f e w  c a s e s  a  c l i n i c a l  i r r p r  o v e r n e n t  w a s  a s s o c i a t e d  w i t h
p e r s i s t e n c e  o f  e l e c t r o c a r d i o g r a p h i c  s i g n s  o f  r i . g h t  v e n t r i c u i a r
hyper t rophy  and a  r igh t  ax is  dev ia t ion .
A  r e d u c t i o n  o f  t h e  s i . z e  o f  t h e  h e a r t  w a s  s e e n  i n  a  f e w  p a t i e n t s
showing good c l in ica l  i rnprovernent ,  whereas  en la rgernen i  o í  the
hear t  deve loped j .n  sorne  pa t ien ts  i .n  whorn  the  opera t ive  resu l t
- - . -  ^  I  ^ ^ ^  ^ ^ r i  ^ f  ^  ^ L -w d s  r e s s  s d I r s I a c I o r y .
A few exarnp les  o f  pos topera t ive  card iac  ca the ter iza t ion  s tud ies
w e r e  d i s c u s s e d .  w e  d i d  n o t  o b s e r v e  a  p a r a l l e l i s r n  b e t w e e n  t h e
c l in ica l  i rnprovernent  and reduc t ion  o í  pu l rnona l .y  a r te ty  and , rpC, ,
p r e s s u r e s .  I n  t h e  r n a j o r i t y  o f  t h e  p a t i e n t s  w i t h  a  g o o d  t o  e x c e l l e n t
r e s u l t  t h e  P .  A .  a n d  " P C ' r  p r e s s u r e s  t e n d e d  t o  b e c o r n e  n o r r n a l .  I n
c a s e s  w i t h  l i t t l e  o r  n o  i r n p r o v e r n e n t  t h e  p r e s s u r e s  w e r e  s t i l l
h igh .  A  fa l l  o f  the  pressure  in  the  pu l rnonary  c i rcu la t io '  shor t l y
a f te r  opera t ion  in  pa t ien ts  who are  sub jec t ive ly  i rnproved,  de í i -
n i te ly  ind ica tes  i rnprovem.ent  o f  the  c i rcu la t ion ,
T h e  o p e r a t i v e  r e s u l t s  i n ,  o u r  c a s e s  a r e  e s s e n t i a l l v  s i r n i l a r  t o
t h o s e  r e p o r t e d  i n  t h e  l i t e r a i u r e .
C h a p t e r  X
In  th is  chapter  our  conc lus ions  are  surnrnar ized .  In  a  g iven
c a s e  i t  i s  i r n p o s s i b l e  t o  d e c i d e  í o r  o r  a g a i n s t  o p e r a t i o n  o n  t h e
bas is  o f  a  s ing le  c r i te r ion .  On ly  a  cornb ina t ion  o Í  the  sub jec t ive
cornp la in ts ,  phys ica l  exarn ina t ion  and spec ia l  rne thods  o f  inves t i -
ga t ion  a l lows us  to  rnake a  dec is ion .  Apar t  f ro rn  the  phys ica l
exarn ina t ion ,  e lec t rocar  d iography  and roentgeno logy  are  va luab le .
Phonocard iography  and ang iocard iography  ar  e  va luab le  accessory
rne thods  o Í  exarn ina t ion ,  the  las t  one espec ia l l y  in  eva lua t ing  a
concorn i tan t  rn i t ra l  insu f f i c iency  or  aor t i c  vaLvu la r  les ion .  Card iac
c a t h e t e r i z a t i o n  r n a y  a l s o  b e  u s e í u l  i n  t h e  a s s e s s r n e n t o f  t h e  s e v e r -
i t y  o f  t h e  r n i t r a l  s t e n o s i s .
Opera t ion  is  usua l ly  no t  per fo rmed in  sy rnp torn less  cases .  Se-
vere  dyspnea,  pu . l . rnonary  ederna,  card iac  as thma,  recur ren t  b ron-
ch i t i s ,  hernoptys is  and ernbo l i ,  and  espec ia l l y  cornb ina t i .ons  o Í
t h e s e  d i s t u r b a n c e s  i n d i c a t e  t h e  n e c e s s i t y  o f  o p e r a t i v e  t h e r a p y .
UnÍavourab le  fea tures  are  an  en la rged hear t ,  age ou ts ide  the
i i rn i ts  o f  Z0  and 50  year  s ,  an  as  soc ia ted  s ign i f i can t  rn i t ra i  insu_f  -
f i c iency  or  aor t i c  va lvu la r  les ion ,  rnarked ca lc i f i ca t ion  o f  the
va lves  and very  severe  pu l rnonary  hyper tens ion .
A b s o l u t e  c o n t r a - i n d i c a t i o n s  a r e :  a n  a c t i v e  r h e u r n a t i c  p r o c e s s ,  a
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s ubacute bacter ial  endocar dit i  s, a pr edorninant rnitr  al ins ufí i  ciency
or  aor t i c  va lvu la r  d isease,  in t rac tab le  hear t  fa i lu re ,  and rapLd
auricular { ibr i l lat ion which is not arnenable to drug treatrnent.
During and after operation dif ferent cornpl icat ions rnay occur.
In a given case i t  is often dif f icult  to get an objective opinion
about the result of the operation. The anarnnestic data should be
eva lua ted  w i th  g rea t  care .  The resu l t  i s  de ter rn ined by  the  ind i -
ca t ions  on  wh ich  the  opera t íon  is  based.
As far as we can see at this rnornent valvulotorny is a valuable
advance. I t  is a rnethod of treatrnent of rnitral stenosis which
shows grea t  p rorn ise .
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